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Abstract

Wing-collection and singing-ground surveys of woodcock (Philohela minor), which are

conducted rangewide in the United States annually, were compared to identify changes in

harvest, age ratios in the harvest, hunting activity, and breeding population indices between

1974-75 and 1975-76. During 1975-76 the productivity index decreased 13% rangewide, 10% in

the Atlantic Region, and 16% in the Central Region. Rangewide, the daily hunting success

index decreased 3%, whereas the seasonal hunting success index decreased 1%. Daily hunting
success indices decreased 3% in each region, whereas the seasonal hunting success index

increased 6% in the Central Region and decreased 6?o in the Atlantic Region. The breeding

index increased 3% rangewide, decreased 2% in the Atlantic Region, and increased 6% in the

Central Region.

During the past decade American woodcock

{Philohela minor) have become an increasingly

popular game bird over most of their U.S. range (Fig.

1). State and Federal surveys show that the number
of woodcock hunters is increasing. Thus, woodcock
have advanced from a "speciality" game bird, sought

by a few ardent hunters, to a broader-based

recreational resource pursued by many sportsmen.

Owen (1976) estimated that woodcock provide

between 2.5 and 3.0 million man-days of hunting in

the United States annually.

No suitable sampling framework is available to

determine total annual woodcock harvest by all U.S.

woodcock hunters. Presently, woodcock harvest

estimates are made by adjusting hunter responses

from the U.S. Fish and Wildlife Service's waterfowl

hunter questionnaire. Clark (1972) asserted that

harvest estimates determined from the Service's

waterfowl hunterquestionnaire were less than 50% of

estimates determined from State surveys. Therefore,

he believed that doubling the woodcock harvest of

waterfowl hunters would provide a conservative

estimate of U.S. woodcock harvest. If Clark's

assertion is correct, an average of 1.5 million

Present address: U.S. Fish and Wildlife Service, Federal As-

sistance, P.O. Box 25486, Federal Center, Denver, CO 80225.

woodcock were harvested during the 1974-75 and
1975-76 hunting seasons. This figure represents a

79% increase from the average of the 1964-65 and
1965-66 seasons (Table 1).

In Canada, all migratory game bird hunters are

required to obtain Federal permits. Thus, in recent

years their sampling methods have allowed

woodcock harvest to be measured more accurately

than in the United States. In 1975, 131,000 woodcock
were harvested in Canada (Dobell 1976). Combining
Canadian and U.S. harvest estimates indicates that

the continental woodcock harvest exceeded 1.6

million birds during the 1975-76 hunting season.

Presently, two surveys, the wing-collection survey

and the singing-ground survey, provide the best

information available for establishing annual
woodcock hunting regulations in the United States.

The Service's woodcock wing-collection survey

provides estimates of reproductive success during the

previous breeding season, hunter success, and
changes in size and distribution of the harvest. The
cooperative U.S. and Canadian singing-ground

survey provides an index to the size of the breeding

population on principal breeding areas. This report

presents data from the 1975-76 wing-collection

survey, the 1976 singing-ground survey, and
additional information accumulated since
publication of the 1975 status report (Artmann 1977).



CENTRAL

lORTHERN

ATLANTIC

Approx. U.S.
Breeding Range

Fig. 1. The breeding range of the American woodcock
divided into U.S. survey reference areas.

Wing-Collection Survey

Procedures

Procedures for collecting, processing, and ana-
lyzing wing-collection survey data have been
described by Clark (1970, 1973). Survey participants

were selected in a nonrandom manner from the

following sources: (1) survey participants from the

previous year; (2) woodcock hunters who responded
to the Service's waterfowl hunter questionnaire or

State harvest surveys; and (3) those who requested to

be included in the survey.'' Clark (1972) discussed

biases associated with selecting a survey sample
from these sources; however, he asserted that major
changes in productivity and hunting success could

be determined from such a sample. For many
analyses, only data from comparable hunters (hunters

who have participated in the survey for* two con-

secutive years) have been used. Some data also have
been weighted to reflect differences in the number
of participants and size of the harvest in various

States (Clark 1970). WTng totals vary between tables

in this report because incomplete information necessi-

tated exclusion of some wings from various tabulations.

Table 1. Comparison of changes in numbers of waterfowl hunters, number hunting woodcock, and their woodcock harvest.

Data from the Waterfowl Hunter Questionnaire.



Results

During the 1975-76 wing-collection survey, 9,130

woodcock hunters were contacted. Twenty-three

percent responded and furnished data from one or

more hunts. Wings were submitted from 21,440

woodcock. Hunter response rates have been consis-

tently higher in northern States than in southern

States (Table 2). To compensate for this difference

and to improve the distribution of the wing sample,

more hunters in mid-latitude and southern States

have been contacted in recent years (Table 3). A
State-by-State comparison of the number of coop-

erators, envelopes, and wings received during the

1974-75 hunting seasons is shown in Table 4.

Productivity Index

attempt to reduce some of this variation, only data

from comparable hunters have been used in

computing the weighted age ratios.

The 1975-76 rangewide productivity index de-

creased 13% from the 1974-75 index and 8% from the

11-year average (Table 6, Fig. 2). Generally, age

ratios were lower across the northern tier of States

(Fig. 3).

Separating the 1975-76 rangewide age ratio data

into Regional components suggested that produc-

tivity decreased 10% in the Atlantic Region and 16%
in the Central Region. Comparing Regional data

from 1965 to 1975 revealed no significant trends in

productivity. In both Regions the 1975-76 produc-

tivity index was below the long-term average; 2% in

the Atlantic Region and 13% in the Central Region
(Fig. 4).

The ratio ofimmatures per adult female in the wing
survey is used as an index to reproductive success

during the preceding breeding season. Considerable

variation in age ratios occurred among harvest areas

(Table 5) and between hunting seasons for the same
harvest areas (Table 6). In addition to sampling
variance, variation may be caused by differences in

hunting season dates, weather conditions, hunting

restrictions, and possibly a combination of differ-

ential migration and hunting vulnerability. In an

Hunting Success Index

Based on rangewide data from comparable

hunters, the daily hunting success index (average

number of wings per envelope) decreased 3% between

the 1974-75 and 1975-76 hunting season, whereas the

seasonal hunting success index (average number of

wings per cooperator) remained essentially constant

(-1%; Table 7). Rangewide, daily hunting success

^ 6b 67 68 69 70 71 72

Hunting Season

Fig. 2. Rangewide weighted age ratio indices (adjusted to

base year 1969-70) determined from annual woodcock
wing collections. Only data from cooperators who par-

ticipated in the survey for 2 consecutive years were used.

]QQ > lOZ Increase

^^1 ' lOZ change

lOZ decrease

Fig. 3. Percentage change in weighted age ratios as deter-

mined from wing-collection data from cooperators who
particpated in both the 1974-75 and 1975-76 surveys.



Table 2. Distribution of contacts and response rates from the 1975-76 woodcock wing-collection survey (including code 4

contacts added during the hunting season).



indices from 1 965-75 showed a significant downward
trend (r = -0.59), whereas seasonal hunting success

for the same period does not have a significant trend

(Fig. 5). However, seasonal data from 1967-75

indicated a downward trend. The reason for these

declines is not known, but it probably is because of

the expansion in the number of hunter contacts in

mid-latitude and southern areas in recent years

(Table 3). These hunters are generally less successful

and their success varies widely between years,

depending on the influence of weather on migration

patterns.

Regional separation of 1975-76 daily hunting
success data indicated lower (about 3%) indices in

both Regions (Fig. 6). These indices were about 5%
below the 1965-75 average and have significant

downward trends. Although the 1975-76 seasonal

hunting success index in the Atlantic Region
decreased approximately 6%, it increased ap-

proximately 6% in the Central Region (Fig. 6). No
statistically significant trends were indicated in

either Region. However, since 1967 the Atlantic

Region's seasonal hunting index has decreased; the

1975-76 index was 12% below the 1965-75 average. In

contrast, the Central Region's index has increased

since 1970 and the 1975-76 index was 7% above the

previous 7-year average.

Another measure of hunting success was the size

and distribution of daily bag information submitted
by hunters. During the 1975-76 season, the per-

centage of hunts with daily bags larger than the
1971-75 season average was higher (Table 8). The
north-central harvest area (Fig. 1) had the greatest

percentage increase in the bag size of 5. In contrast,

the mid-central harvest area had a slight decrease in

larger daily bags and a corresponding increase in

smaller bag sizes.

Chronology of Harvest

States with large wing samples provide indi-

cations of harvest and migration chronology. Data
were summarized by 7-day periods, beginning with

the opening hunting season date in each State from
1972-73 to 1975-76 (Tables 9 and 10). Hunter harvest

varies even though the opening date is essentially

the same, reflecting the influence of weather on
migration, time of leaf fall, and hunter activity.

However, when a large proportion of the harvest

consistently occurs at the beginning or end of the

hunting season, it indicates that hunting season

dates could be adjusted accordingly to maximize
hunting opportunity. In those States represented by

small wing samples, information from other States

at the same general latitude can be used to

approximate the migration period.

Table 3. Distribution of woodcock hunter contacts during the 1968-69, 1970-71, 1972-73, and 1975-76 hunting seasons.
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Fig. 4. Regional weighted age ratios indices (adjusted to base year 1969-70) determined from annual woodcock wing

collections. Only data from cooperators who participated in the survey for 2 consecutive years were used.
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11

X = 10.90

X = 2.48

r = -0.59

Fig. 5,

Hunting Season

Rangewule weighted daily and seasonal hunting success (adjusted to base year 1969-70) determined from woodcock
wing collection. Only data from cooperators who participated in the survey for 2 consecutive years were used.
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Singing-Ground Survey

Procedures

The spring singing-ground survey, which involves

counts of displaying males heard along pre-

determined routes, is interpreted as an index to the

size of an area's resident breeding woodcock
population. Before 1964, "management routes" were
established in areas known to support woodcock.
From 1964 to 1970, the survey was shifted gradually

to routes located randomly throughout the major
breeding range. Since 1970, the breeding population

index has been based solely on "random routes,"

which provide better statistical reliability. In

computing the breeding index, data from States and
Provinces were weighted by land area (inland water

area excluded) within the range of the species (Clark

1970).

Routes where woodcock have not been heard for two
consecutive years, under similar circumstances, are

placed in the "Constant O" group. They are included

in comparable route calculations annually, but are

field-checked only at 5-year intervals until woodcock
are heard again.

Since paired routes may not be the same in

consecutive years it is meaningless to present

numbers of singing birds heard per route. Similarly,
conversion to random routes, which have averaged
fewer birds than management routes, also precludes
comparing the average number of birds heard per
route. In order to compare the results, the data were
adjusted by the percentage change in numbers of
birds heard between years, with 1 970 as the base year
(Clark 1973).

Results

During 1976, the number of woodcock heard
rangewide along 954 comparable routes increased

2.8% (Table 11). Separating the data into Regional

components showed that the Atlantic Region
breeding population index (BPI) decreased 1.5%,

while the Central Region's increased 5.8% (Fig. 7).

The decrease in the Atlantic Region's BPI continued

the general decrease apparent since 1967; the 1976

index was 14% below the 1964-76 average (Fig. 8). A
regression model indicated an annual rate of

decrease of 2% per year in the Atlantic Region

(P<0.01). In contrast, the Central Region's BPI
decreased before 1969, but since then has exhibited a
general upward trend (P <0.05); the 1976 index was
about 15% above the 1964-76 average.

Relative woodcock densities are shown by geo-

graphical area in Fig. 9. Highest densities were

TTm! > 10% Increase

f~^ < 10% change

' 10% decrease

Fig. 7. Percentage change in woodcock breeding population indices as indicated by the singing-ground surveys in 1975

and 1976.
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Regional trends in the woodcock breeding population index as determined by singing-ground surveys. Data adjusted

to base year 1970.

j°=l <1 bird/rt.

n i - 1.99 birds/rt.
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^?!33 - 3.99 blrds/rt.

4 - 4.99 blrds/rt.
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1126 - 6.99 blrds/rt.

Fig. 9. Relative woodcock densities as determined by the 1976 singing-ground survey.



20

Table 11. Woodcock breeding population indexes as indicated by singing-ground surveys in 1975 and 1976
(random routes only).

State or Province Number of routes censused Comparable
routes"

1975 1976

Woodcock heard per

comparable route

1975 1976

Atlantic Region

Connecticut

Delaware
Maine
Maryland
Massachusetts
New Brunswick

New Hampshire
New Jersey

New York
Nova Scotia

Pennsylvania

Prince Edward Island

Quebec
Rhode Island

Vermont
Virginia

West Virginia

Regional total &
weighted average^

Regional index change

9

2

50

15

15

61

16

13

66

43

37

8

33

2

21

20

24

435

8

2

50

16

16

57

14

14

70

35

46

8

23

3

18

34

52

466

11

3

36

17

13

47

9

9

65

31

61

11

14

4

16

75

39

461

^.45
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recorded in the northern States and southern

portions of the Provinces. Generally, areas south of

42° latitude had fewer than one woodcock heard per

route.
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